Monitoring the effect of a tryptophan load on brain indole metabolism in freely moving rats by simultaneous cerebrospinal fluid sampling and brain dialysis.
Rats were given L-tryptophan, 50 mg/kg i.p., and its concentration in the CNS was monitored in individual freely moving animals using repeated sampling of cisternal CSF and concurrent striatal dialysis. The 5-hydroxytryptamine metabolite 5-hydroxyindoleacetic acid (5-HIAA) was also measured. Results were compared with changes of central tryptophan and 5-HIAA concentrations in brains of rats killed at various times after administration of L-tryptophan, 50 mg/kg i.p. Tryptophan changes in CSF were proportionate to those in whole brain and followed essentially identical time courses. Results for the striatal dialysate and whole striatum also paralleled each other. Similarly, results for 5-HIAA showed proportionality between CSF and brain and between dialysate and striatum. The data obtained were used to determine pharmacokinetic data for individual rats, i.e., areas under curves for both tryptophan and 5-HIAA and half-lives for the decline of tryptophan. Kinetic parameters varied considerably from rat to rat. However, mean half-lives for tryptophan in CSF, brain, dialysate, and striatum were all comparable. Results in general show the value of repeated CSF sampling and intracerebral dialysis for concurrent monitoring of changes of indole metabolism in the whole brain and a specific brain region, respectively. The methods should be suitable for the continuous monitoring of changes of central transmitter metabolism in parallel with observation of behavior following environmental or dietary changes or drug administration. They also should be of use in the investigation of drug kinetics in the CNS.